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AS UNWHHQUSIOS QT iJBCRAl'S BliU!Bl8 

II •> SBonBKCixs cat oasbs 

^ HjTon SfrltniB and Ii« K» Boalter 



A list of i>ropertia8 of the follovlng pore gaeea aad 
air vfaloh are pertinent to airplane heat transfer ealotOaw 
tlona has "been coatpiled ftrooi the literature for the teBQ>ezu 
ature range eneoontered in alzplaas ojperattoBi 

idr 

&|/drogen 
Hitrogen 
Oagrgen 

Carbon dJLoxide 

Carbon monoxide 

Ihe prcpertlee of exhaust gases of various conposltlons are 
not available to the authors, bat It Is suggested that the 
properties of air be utilised for eochaust ^s calculations 
until more exact data are made available* 

The reader must be cautioned that idien utilising geiw 
erallsed heat transfer equations or their graphical ooni>- 
terpart, the physical properties which were employed bgr the 
eseperlnanter must be substituted Into the generaliied e3&» 
pressloBs In order that the proper magnitude of the unit 
condootaaee will result* 



Cp unit heat cc^aolty at constant pressure, Btu/lb *V 

unit heat ccsiaclty at constant volume, Btu/lb °T 
f ratio of <* 3600 g e, ft/far sec 
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CI (3600 e) 

Fr Praadtl fflodulus, ~- ' m 

k 

e ratio, ■■■ ■ ^ 

^ Cv(360O 8) 

The data presented herein renprosent ^bhe work of mmy 
e^erlment er a* 

She -values for specific heats were taken dlrectl7 
Arom Eeck (reference 1) and converted to the englneerlnf 
florstem of units* She original work of Beck extends Arom 
llK)" to 7 and is probably the best obtainable. It 

is based t3>cn spectroscopic measurenents* 

Vllllams (reference 2) has ehovn that, if Sutherland's 
equations (reference 3) for the viBcosity of a gas holds* 
a plot of l3/2/p, against T should give a straight line. 
Vhen such plots were constructed, it t^as found that all the 
gasos except xiydrogen yielded straight lines. STor hydrogen 
it was found tliat the ratio was constant within 

the accuracy of the ei^erlaental results. Using the eq]aa^ 
tion U«= 0 T^/3 for hydrogen, and 

y s C .. ~ for the other gases, excellent agreeffient was 
+ C2 

obtained between the calculated vrJLues end the measured 
values of the rlscoslty. In the case of carbon dioxide 
and oxygen, the deviations from o:9orlnental values ware 
nearly all less than 1 percent. 

In contrast with the dctn for unit heat ee^celty and 



e gravltatloaal force par unit mass, 

k thenaal coaductlvlt7, 

S teiEperature (aba.-), % 

|i absolute vlaeoslty, lb sec/ft^ 
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vlacoBlty, there 1b a .pBoolty of accurate data on thermal 
coodiactlvltlea of fiases* Lah7 and Helsoa (reference U) 
found among 19 dmrvers an average deivlatlan of 7 percent 
In the values reported for- the thernal oonduotlvlt7 of air 
at JS9 T* The data for other igases are less plentiful. 
Onl7 three meascvements of the thexnal eondactlvlt7 of 
oarhon monaxlde vere found, all near 3Z0 !*■ 

In modern engineering practice, however, It la often 
deaired to knov thermal conduotlvltea at temperaturea other 
than 32^^ T» Satber than make an outriglht guese* the follov:. 
Ing theoretical relationship vaa utlllBed frefarenoe 3)$ 

k » (3600 g €) H C^= t \x 6^ 

From the meaaured valuea of k« and 0^, valuea 

of f were calculated and plotted aoEtlnat temperature. If 
a definite variation in f aa a function of I could be 
found, auch a variation waa uaed as a haala for predicting 
k at temperaturea at which it haa not heen meaaured, using 
the meaaured valuea of \X and Such a method ia sub- 

ject to many errora, otvlouBly, hut it waa the heat that 
coiild be deviaeda iThe reaulta are unsatlafaotory, hut until 
a better acheme la deviaed or more data are preaented, they 
will have to aerve aa the basis for hl^ tenrperature cal- 
culations* tEhe tabulated values of thermal eonduotlvitlea 
are baaed on the derived eqiiatlona* 

The probable errora are based on the average deviation 
of eagperlmental results from the "best curve." In auch a 
caae aa k for CO, Judgment . baaed on three meaaured 
valuea at 32° T can hardly be conaidered more than a goeaa 
when applied to valuea at 1000° 

Xbeae propertlea are all independent of preaaure In the 
range two atmoapherea down to ^ millimeters of mercury. 
Shown bAow are the tenrporature rnngea f cr which experimental 
data were available, and the tenperaturea for which .certain 
propertlea were extrcpolated aa dlaeuaaed above. 

Qrateful acknoided^ent la due Measra. B. B. Velnberg 
and H. T. Broekacfamldt for tholr help In preparing the report* 



Unlvaralty of California, 
Berkeley, Calif* 
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